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T‘ Formation of Massive Black Hole Binaries

Credit: Shy Genel/IllustrisTNG
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Largest suite of Circumbinary Disk simulations to date: Binary Evolution
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A comprehensive model of Binary Evolution in Circumbinary Disks
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A comprehensive model of Binary Evolution in Circumbinary Disks
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A comprehensive model of Binary Evolution in Circumbinary Disks

demi-major axis evolution
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A comprehensive model of Binary Evolution in Circumbinary Disks

demi-major axis evolution
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Binaries evolve towards equilibrium eccentricity (Stwek+23b)
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CBD accretion: Effect on GWB Amplitude

2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)
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CBD accretion: Effect on GWB Amplitude

2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)
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CBD accretion: Effect on GWB Amplitude

2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)
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CBD accretion: Eftect on GWB Amplitude

2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)

’ Circumbinary ’
_> Disk (CGBD)
0

.,10- ifG\N!/[E ]10

*

10—15:

~

il NANOGrav
= nCBD = Je=0100 P (3023
e fraa = 0.010 e o0 =1.000

‘].6_ } ——]
faw [Hz] Stwek+24 (1n prep)




CBD accretion: Eftect on GWB Amplitude

2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)
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Binaries evolve towards equilibrium eccentricity (Stwek+23b)
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Eccentricity evolution of MBHBs across frequenc
2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)
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Eccentricity evolution of MBHBs across frequenc
2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)
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Eccentricity distribution of MBHBs 1n L.SST & PTA
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Eccentricity distribution of MBHBs 1n L.SST & PTA
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Eccentricity distribution of MBHBs 1n L.SST & PTA
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F.ccentricity vs Mass in [.LSS'1T M BH Bs
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F.ccentricity vs Mass in [.LSS'1T M BH Bs
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Multi-messenger signatures from GBD accretion: Variabilit
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Multi-messenger signatures from CBD accretion: Variabilit
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Multi-messenger signatures from GBD accretion: Variabilit
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E.ccentricity vs Mass in [LISA binaries
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E.ccentricity vs Mass in [LISA binaries
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E.ccentricity vs Mass in [LISA binaries
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E.ccentricity vs Mass in [LISA binaries
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']'he Evolution of Massive Black Hole Binaries
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E.ccentricity evolution of MBHDBs across frequenc
2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)
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F.ccentricity evolution of MBH Bs: final parsec
2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)
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Eccentricity evolution of MBHBs across frequenc
2749 MBHBs from Illustris evolved with NANOGrav’s holodeck SAM (Kelley+ in prep)
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[.ISA Detection Rates
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